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Key questions
What is already known?
 ► Indicators of adolescent fertility estimate the inci-
dence/prevalence of adolescent childbearing or tim-
ing of childbearing initiation.
 ► It is crucial we also understand the absolute and rel-
ative contribution of adolescent births to all births.
What are the new findings?
 ► Across 30 low-income and middle-income coun-
tries (LMICs), a median of 18% of all live births were 
to mothers <20 years of age, and between 2 and 
7 of every 10 first-born babies were to adolescent 
mothers.
 ► In comparison, the contribution of adolescent child-
bearing to all live births in the two high-income 
countries was approximately an order of magnitude 
lower.
What do the new findings imply?
 ► The contribution of adolescent childbearing to all 
births is substantial in many LMICs, a finding that can 
energise provision of good quality maternal health 
services to adolescent girls and their newborns.
AbsTrACT
Introduction A strong focus on sexual and reproductive 
health of female adolescents is a key to achieving 
sustainable development goals, due to the large size of the 
current cohort in low-income and middle-income countries 
(LMICs) and adolescents’ biological and social vulnerability. 
Several indicators of fertility among adolescents are in 
wide use, but the contribution of adolescent births to all 
births is poorly understood. We propose and calculate a 
package of three indicators capturing the contribution of 
adolescent births to all births, stratified by parity (first and 
second/higher).
Methods We used Demographic and Health Survey data 
for 30 LMICs and vital registration for two high-income 
countries (to calculate levels and trends across a range of 
countries) for three time periods: 1990–1999, 2000–2009 
and 2010–2015. The three indicators were calculated 
overall and by age thresholds (<16, <18  and <20  years) 
and exact ages, for each country and time point. Patterns 
of changes in indicators for the three cumulative 
thresholds over time are described.
results In the 30 LMICs, the percentage of all live births 
occurring to adolescents varied across countries, with a 
median of 18% for adolescents <20  years. Three countries 
(Jordan, Indonesia and Rwanda) had levels below 10%; 
Bangladesh had the highest at 33%. The contribution 
of adolescent first-order births to all first-order births 
was high; a median of 49%. Even among second-order 
and higher-order births, the contribution of adolescent 
childbearing was appreciable (median of 6%). Over the 
period under examination, the proportion of adolescent 
births among all live births declined in the majority of the 
LMICs.
Conclusion These three indicators add to our 
understanding of the scale of adolescent childbearing 
and can be used in conjunction with population estimates 
to assess the absolute need for age-appropriate and 
parity-appropriate reproductive, maternal and newborn 
healthcare and to monitor progress in improving young 
people’s health.
InTroduCTIon
There are now more adolescents globally 
than ever before, and the vast majority live 
in low-middle and middle-income countries 
(LMICs).1 A strong focus on their sexual and 
reproductive health needs will be critical to 
achieving several of the sustainable devel-
opment goals (SDGs), including universal 
access to health, poverty eradication, educa-
tion and gender equality.2–4 Reducing unin-
tended adolescent childbearing has been a 
global priority since the 1994 International 
Conference on Population Development and 
is a target in both millennium development 
goals and the SDGs.5
In 2015, 19.4 million births occurred to 
adolescent girls (10–19 years old), of which 
an estimated 1–2 million were to girls under 
15 years.6 7 More than 95% of adolescent 
births occur in LMICs.8 The number of live 
births per 1000 women 15–19 years old per 
year declined in every world region between 
1990–1995 and 2010–2015, but still nearly one 
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in five women aged 20–24 globally reported that they had 
initiated childbearing below the age of 20.5 9 Across all 
regions, sub-Saharan Africa has the highest percentage 
of all births occurring to adolescents (>50%)10 and the 
highest birth rates among adolescents—a level 200-fold 
higher than some countries in the Western Europe/
Central Asia region.11 In most regions, adolescent 
births are concentrated among the poorest, most rural 
populations.12
Adolescent childbearing has negative consequences 
on the health of the mother, her neonate/child as well 
as on her socioeconomic well-being and educational 
attainment.13 The adolescent maternal mortality ratio 
(MMR) is one third higher than the MMR in women 
aged 20–24, although this increased risk is not consistent 
across all countries.14 15 Young adolescents (<16 years) in 
particular are at risk of increased maternal mortality and 
other negative health sequelae of childbearing.6 16 17 Most 
recent estimates show that maternal conditions were the 
leading cause of death among 15–19-year-old females18 19, 
and an estimated 15% of all deaths among women 10–24 
years were due to maternal causes.14 Young adolescents 
are more likely to experience obstructed labour and 
fistula,7 especially very young adolescents during their 
first childbirth.20 In LMICs, children of adolescent 
mothers are at a higher risk of adverse health outcomes 
such as stillbirth, neonatal death, premature birth, low 
Apgar score and low birth weight; and the younger the 
mother, the greater the risk to her baby.16 20–24 At the same 
time, first births to women of any age are at increased risk 
of adverse maternal and neonatal outcomes.25 The risks 
associated with childbearing in adolescence are therefore 
compounded by the risk of first pregnancy/childbirth, 
and first-born children of adolescent mothers are partic-
ularly vulnerable to infant mortality and other poor child 
health outcomes.26 Also, there is some evidence that the 
risks of poor newborn outcomes of second-order and 
higher-order births in adolescents are higher compared 
with those in older women, and these effects hold after 
adjustment for parity and birth interval.27
Several indicators are commonly used to estimate and 
monitor the levels of adolescent fertility:
1. Age-specific fertility rate (ASFR; also called the adoles-
cent birth rate): the number of live births per 1000 ad-
olescents aged 15–19 per year.11The recently published 
Indicator and Monitoring Framework for the Global 
Strategy for Women’s, Children’s and Adolescents’ 
Health (2016–2030) proposes a modification of the 
adolescent birth rate to also report on young adoles-
cents separately, so that the indicator is the adolescent 
birth rate (10-14, 15-19) per 1000 women in each age 
group, to be used as one of the Global Strategy’s 16 
key indicators.28
2. The percentage of girls aged 15–19 years who are cur-
rently pregnant or have had a live birth,29 or, alterna-
tively, who have ever been pregnant.30
3. Adolescent childbearing (also called adolescent-girl 
pregnancy): the percentage of women aged 20–24 (or 
20–29) who had a live birth before age 15 years (early 
adolescent childbearing),<18 years, or<20 years.12 29 31
4. Median age at first birth can also capture the ex-
tent to which the initiation of childbearing affects 
adolescents.32
These indicators, with some variability in definitions 
and populations, estimate the incidence/prevalence 
of adolescent childbearing or timing of childbearing 
initiation. However, given the large adolescent global 
population and the specific biological and social risks 
to adolescent mothers and their babies, it is crucial we 
also understand the absolute and relative contribution of 
adolescent births to all births. One such indicator, used 
for example by the WHO European Health Information 
Gateway, is the percentage of all live births to mothers 
aged under 20 years.33 Such estimates would reflect the 
composition of all births in a certain population with 
respect to those occurring to adolescents, and thus be 
relevant to reproductive and maternal health program-
ming, progress monitoring (demographic indicators, 
SDGs) and health service provision (midwifery and 
obstetrics training, clinical care provision and service 
organisation). This is not a measure of adolescent 
fertility per se as the denominator is births to women of 
all ages rather than the adolescent population at risk of 
pregnancy and would be seen as an additional indicator 
rather than a replacement for the existing indicators 
already mentioned.
The objectives of this paper are:
1. To propose and define a package of three indicators 
capturing the contribution of adolescent births to all 
births, and separately for first-order and second/high-
er-order births, and to provide data requirements for 
their calculation.
2. To calculate these indicators for adolescents from var-
ious geographical regions and describe current levels 
and trends over time, with a particular focus on LMICs.
3. To compare these indicators to other indicators of ad-
olescent fertility to highlight their potential to under-
standing adolescent childbearing.
MeTHods
Indicator definitions and data requirements
We define the indicator of the contribution of live births 
to adolescents (up to age 20 years) to live births to women 
in all age groups, and, separately, the contribution of 
first-order vs second-order and higher-order births, as 
shown in table 1.
Country selection and data sources
For LMICs, we used the raw data from Demographic and 
Health Surveys (DHS) and included countries which 
conducted at least one survey in each of the three time 
periods—1990–1999, 2000–2009 and 2010–2015; 30 
countries met these criteria (table 2). If more than three 
surveys were available, we included the earliest in the 
1990–1999 period and the most recent 2010–2015, with 
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Table 1 Summary of definitions and data requirements for the proposed new indicators
Indicator Numerator Denominator Age disaggregation
Data requirements
for a specified time period (eg, 2000–2004) 
or for a time period before a certain date 
(eg, 5 years before a certain date)
1. Percentage of 
all live births to 
adolescents
Number of all live 
births in a specified 
time period born to 
adolescent girls and 
young women within a 
specific age range
Number of all live 
births in the same time 
period born to girls 
and women of all ages
Cumulative 
thresholds:
<16, <18, <20
Exact ages:
Min—15.99 (same as 
<16),
16–16.99,
17–17.99,
18–18.99,
19–19.99
1. Aggregate data: numbers of live births, by 
exact ages of women at the time of birth.
2. Raw data (birth based or woman based):
a. Month/year of each live birth AND
b. Month/year of woman’s birth OR exact 
age of woman at time of each live 
birth.
2. Percentage of all 
first-order live births 
to adolescents
Number of all first-order 
live births in a specified 
time period born to 
adolescent girls and 
young women within a 
specific age range
Number of all first-
order live births in the 
same time period born 
to girls and women of 
all ages
1. Aggregate data: numbers of live births, by 
exact ages of women at the time of birth 
for each birth-order.
2. Raw data (birth based or woman based):
a. Month/year of each live birth AND
b. Birth order of each live birth AND
c. Month/year of woman’s birth OR exact 
age of woman at time of each live 
birth.
3. Percentage of all 
second-order and 
higher-order live 
births to adolescents
Number of all higher-
order live births in a 
specified time period 
born to adolescent girls 
and young women
Number of all higher-
order live births in a 
specified time period 
to girls and women 
of all ages within a 
specific age range
a survey in the 2000–2009 period that was most equally 
situated between the first and most recent. This sample 
included countries covering a range of geographical 
regions, income levels, data types (aggregate and raw) 
that had easily accessible data to describe trends over 
time (table 2). For comparative purposes, we included 
two high-income countries in Europe with aggregate data 
available from vital registration: Finland (data available 
for all three indicators) and Slovakia (data for indicator 
one only).
dHs data analysis
DHS are cross-sectional nationally representative house-
hold surveys and use model questionnaires which are 
adapted to each country’s circumstances. The DHS use a 
multilevel, cluster sampling survey design; survey weights 
are needed in analysis to adjust for this and for non-re-
sponse. We used the children ever born section of the 
women’s questionnaire. Respondents aged 15–49 years 
were included in the analysis; in 16 of the 90 surveys, only 
ever-married women were sampled (online supplemen-
tary material 1). We calculated the numbers of live births 
for the numerators and denominators for the 10-year 
period before each survey, because of likely under-re-
porting of early adolescent births by girls and young 
women who were in the 15–19 years age group at the 
time of the survey.34
Multiple births (twins, triplets, etc) were considered 
one delivery “event” and were thus classified as the same 
birth order. In the calculation of numerators and denom-
inators, births resulting in multiples contributed only 
one live birth to avoid multiple live births with the same 
birth order number. Hence, a woman who had twins 
followed by a singleton, while being of parity 3, contrib-
uted one live birth of first birth-order and one live birth 
of second/higher birth-order to the analysis. While this 
treatment slightly underestimates the absolute numbers 
of live births, it does not bias the indicators assuming 
that women’s risk of having live births resulting in twins, 
and higher order multiples is not significantly different 
between adolescents and older women.
The three indicators were calculated overall and by 
age thresholds and exact ages, for each country and each 
survey. Data were disaggregated by cumulative thresh-
olds and exact age groups. Absolute and relative changes 
in indicators for the three cumulative thresholds are 
described over time. All DHS analysis was conducted in 
Stata/SE14, with adjustment for survey design (weights, 
clusters and stratification). The DHS receive government 
permission, use informed consent and assure respon-
dents of confidentiality.
resulTs
Most recent survey data
figure 1Figure 1 shows, for the most recent survey data, 
the contribution of adolescent births to all live births 
(indicator 1), to first-order live births (indicator 2) and to 
second-order and higher-order live births (indicator 3), 
by country, for each annual age increment. The median 
value for the percentage of all live births to adolescents 
<20 years of age in the 30 LMICs was 17.5% (table 3). Only 
three countries (Jordan, Indonesia and Rwanda) had 
levels below 10%. At the other end of the spectrum, Bang-
ladesh had the highest level at 33.1%, and an additional 
nine countries had levels above 20%. The percentage 
of all live births that were among the youngest group of 
adolescents (<16 years) ranged between 0.1% (Jordan) 
and 6.3% (Bangladesh), with a median value of 1.5%. In 
all LMICs, there was a steep rise in the percentage of all 
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Table 2 List of included countries, sources, years of data and indicators calculated
Region
Subregion/
country Data source Year(s) of data
Indicator(s) 
calculated
Low-income and middle-income countries
Latin America and the 
Caribbean
Colombia DHS 1990, 2005, 2010 1,2,3
Dominican Republic DHS 1991, 2002, 2013 1,2,3
Haiti DHS 1994–1995, 2005, 2012 1,2,3
Peru DHS 1991–1992, 2000, 2012 1,2,3
Middle East Egypt DHS 1992, 2000, 2014 1,2,3
Jordan DHS 1990, 2002, 2012 1,2,3
South/Southeast Asia Bangladesh DHS 1993–1994, 2004, 2014 1,2,3
Indonesia DHS 1991, 2002–2003, 2012 1,2,3
Nepal DHS 1996, 2001, 2011 1,2,3
Pakistan DHS 1990–1991, 2006,
2012–2013
1,2,3
Philippines DHS 1993, 2003, 2013 1,2,3
Sub-Saharan
Africa
Western Africa
  Benin DHS 1996, 2006, 2011–2012 1,2,3
  Burkina Faso DHS 1993, 2003, 2010 1,2,3
  Ghana DHS 1993, 2003, 2014 1,2,3
  Guinea DHS 1999, 2005, 2012 1,2,3
  Mali DHS 1995–1996, 2006,
2012–2013
1,2,3
  Niger DHS 1992, 2006, 2012 1,2,3
  Nigeria DHS 1990, 2003, 2013 1,2,3
  Senegal DHS 1992–1993, 2005, 2015 1,2,3
Middle Africa
  Cameroon DHS 1991, 2004, 2011 1,2,3
  Chad DHS 1996–1997, 2004,
2014–2015
1,2,3
East Africa
  Kenya DHS 1993, 2003, 2014 1,2,3
  Malawi DHS 1992, 2000, 2010 1,2,3
  Mozambique DHS 1997, 2003, 2011 1,2,3
  Rwanda DHS 1992, 2005, 2014–2015 1,2,3
  Tanzania DHS 1991–1992, 2004–2005, 
2015–2016
1,2,3
  Uganda DHS 1995, 2006, 2011 1,2,3
  Zambia DHS 1992, 2001–2002, 2013–2014 1,2,3
  Zimbabwe DHS 1994, 2005–2006, 2015 1,2,3
Southern Africa
  Namibia DHS 1992, 2006–2007, 2013 1,2,3
High-income countries
Finland National Institute 
for Health and 
Welfare45
1987–2015 (annual available)
Shown: 1995, 2005, 2015
1,2,3
Slovakia National Statistics 
Agency46
1993–2016 (annual available)
Shown: 1995, 2005, 2015
1
DHS, Demographic and Health Survey.
Benova L, et al. BMJ Glob Health 2018;3:e001059. doi:10.1136/bmjgh-2018-001059 5
BMJ Global Health
Figure 1 Percentage of adolescent births among all, first-order, and second/higher-order births, disaggregated by exact ages, 
by country, most recent data.
live births occurring to adolescents with each annual age 
threshold segment. At 6.2%, the contribution of adoles-
cent births (<20 years) to all births in Slovakia was similar 
to the two LMIC countries with the lowest percentages; 
Rwanda (6.5%) and Jordan (6.0%). However, in Finland, 
the percentage was much lower at 1.7%. The estimates of 
the percentages of all, first-order, and second-order and 
higher order births occurring to adolescents by exact 
ages in the included countries, and surveys are shown in 
online supplementary material 2.
Looking at the contribution of adolescents to first-
order births for the most recent survey, table 4 shows that 
more than half of all first-order live births are to women 
<20 years of age in 14 of the 30 LMICs assessed, 13 of 
them in sub-Saharan Africa. In the 30 LMICs, the median 
value of the percentage of all first-order live births occur-
ring to adolescents <16 years was 6.1% and to adolescents 
<20 years was 48.6%. The country with the highest contri-
bution of adolescent first-order births to all first-order 
births, in both these cumulative age thresholds, was Chad 
(21.4% and 72.8%, respectively). The lowest percentage 
of first-order births occurring to adolescents of all age 
thresholds among the 30 LMICs was in Jordan (0.5% and 
19.0%, respectively), and Rwanda was a low outlier in 
sub-Saharan Africa with 0.7% and 21.5%, respectively. In 
comparison, in Finland in 2015, the percentage of first-
order births occurring to adolescents <16 years was only 
0.1% and to adolescents< 20 years was only 3.8%. Parity 
disaggregated data were not available in Slovakia.
Table 5 shows the contribution of adolescent second-
order and higher-order births to all second-order and 
higher-order births. In the 30 LMICs, the median value 
for the most recent survey for adolescents <20 years 
was 6.3% (lowest in Rwanda at 0.8% and highest in 
Bangladesh and Chad at 12.5% and 12.1%, respectively). 
The estimates for the youngest adolescents (<16 years) 
ranged from ≤0.01% in 16 countries to 0.8% in Bangla-
desh, Chad and Mali, with a median value of 0.1% across 
the 30 included LMICs. There were no second-order 
or higher-order live births reported to girls aged <16 in 
Finland in 2015, and the contribution of adolescents <20 
years to second-order and higher-order births in Finland 
was negligible at 0.3% in 2015.
Time trends
The change in the three proposed indicators over time 
is shown for all 32 countries in tables 3–5. Comparing 
these trends for adolescents <20 years of age between the 
earliest and most recent survey, we saw seven patterns 
emerge across the 30 LMICs (table 6).
Pattern 1, which was most common (17 countries), was 
defined by a reduction in the percentage of adolescent 
births among all births, first births and subsequent births 
to women <20 years. In some countries, such as Senegal, 
Uganda and Niger, these reductions were very marked. 
For these countries with a very marked reduction, it 
appears that not just the adolescent and percentage 
of women having a first birth before the age of 20 are 
declining, but that adolescent fertility is falling at a 
greater rate than for other age groups.
In Senegal, for example, there has been a marked 
fall in the proportion of adolescent births in all three 
indicators. This is reflected by a fall in the proportion 
of women who had experienced a first birth before 20 
years. In 1992, 55.7% of women aged 20–49 reported that 
they had given birth before the age of 20, compared with 
only 38.5% in 2014, a 31% decline (table 7). The median 
age at first birth in the age group 25–29 years increased 
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by over 2 years in the same time period, from 19.3 to 
21.4. The ASFR for 15–19 year olds fell sharply (by 29% 
between 1992 and 2014), and reduced at a greater rate 
than in other age groups (the general fertility rate fell by 
only 17%). A further factor that influenced the decrease 
in the proportion of births to adolescents was that the 
proportion of all women of reproductive age 15–49 years 
who were aged 15–19 years fell from 25% in 1990 to 21% 
in 2015.35 Similar large reductions in the three indicators 
were found in Egypt, Jordan, Indonesia, Pakistan and 
Rwanda. Finland also belonged in this pattern of consis-
tent progressive decline.
There was one country each in pattern 2 (Benin) 
and 3 (Chad). Pattern 2 was defined as a country where 
the overall percentage of adolescent births among all 
live births has decreased, the percentage of adolescent 
first births among all first births also decreased, but the 
percentage of adolescent higher-order births among all 
higher-order births increased. Pattern 3 described a situ-
ation where the overall percentage of adolescent births 
among all births and contribution of adolescent high-
er-order births to all higher-order births decreased, but 
where the percentage of adolescent first births to all first 
births increased. Chad is also the only country in this 
sample of countries that saw a rise, although modest, in 
the percentage of first births occurring to adolescents. 
This is confirmed by the decline in the median age at 
first birth between the first and last surveys, from 18.2 in 
1996–1997 to 17.9 in 2014–2015.
Colombia and the Philippines are the only countries 
that saw a rise in the contribution of adolescent births 
among all three indicators (pattern 4). This reflects a rise 
in the percentage of women reporting a first birth before 
the age of 20 years and the 15–19 years ASFR, but the 
effect is magnified by the fact that fertility in older age 
groups has declined. In the case of the Philippines, the 
rise is greatest for first births but is high for both first and 
subsequent births in Colombia.
In four countries (Nepal, Guinea, Mali and the Domin-
ican Republic), the overall percentage of births among 
adolescents <20 years (indicator 1) among all live births 
increased, but there were discordant trends among first-
order and higher-order births. Nepal, Guinea and Mali 
showed a decrease in the contribution of adolescent to first-
order births, but an increase in the adolescent contribution 
to second-order and higher-order births (pattern 5). The 
opposite was seen in the Dominican Republic which saw 
an increase in the contribution of adolescent first-order 
births, but a decrease in the adolescent contribution to 
second-order and higher-order births (pattern 6). Patterns 
of adolescent fertility may be partly responsible for these 
patterns, but wider fertility processes that affected the 
denominator, such as falling general fertility which would 
affect the proportion of all births that are first or high-
er-order, may well also have contributed. In the case of the 
Dominican Republic, the result is largely due to adolescent 
fertility rates increasing slightly while the general fertility 
rate declined by a third over this time period (table 7).
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An apparent anomaly is the last pattern 7 (Namibia, 
Haiti, Peru, Bangladesh, and Malawi), where the overall 
proportion of births to adolescents <20 years among all 
live births has increased, but both of the component 
indicators have fallen. In all these countries except 
Peru, the ASFR 15–19 years fell, but by a smaller extent 
than the general fertility rate. In Peru, the 15–19 years 
ASFR increased slightly, while general fertility declined 
substantially. This pattern is consistent with the overall 
increase in the proportion of all births that are to adoles-
cent mothers. By contrast, the fact that the proportion of 
both first births and higher-order births fell could have 
been driven by changes over time in the percentage of all 
births that were first births, as is the case in the context 
of declining overall fertility. Hence, the proportion of 
all births that occur to adolescents will be driven higher 
because a higher proportion of adolescent births are first 
births.
dIsCussIon
summary
In this paper, we propose an additional set of three indica-
tors which capture the contribution of adolescent births 
to all births, and separately for first-order and second/
higher-order births. These indicators help to place 
adolescent fertility in a broader demographic context 
of overall fertility and childbearing, and can thus serve 
as a basis for improving the focus on and provision of 
reproductive/maternal health services to adolescent girls 
and their newborns. We found that in the 30 included 
LMICs, a substantial proportion of all live births occurred 
to adolescents. The extent of this phenomenon varied 
across countries, with a median of 18% for adolescents 
<20 years. This was mainly due to the high contribution 
of adolescent first-order births to all first-order births, 
showing a median of 49% across the 30 LMICs. However, 
even among second-order and higher-order births, 
adolescent childbearing was appreciable (median across 
countries of 6%).
Over the period under examination, the proportion 
of adolescent births among all live births declined in the 
majority of the countries. However, as the number and 
complexity of patterns of change over time showed, the 
interpretation of changes in these indicators over time 
is complex because they are influenced by demographic 
factors other than variation in the adolescent fertility rate 
and percentage of women having their first birth before 
the age of 20 years. Due to being expressed as a propor-
tion of all births, the proposed indicators are influenced 
by the levels of and trends in fertility rates not just among 
adolescents but also among older age groups, as well as 
by changes in the proportion of all women of reproduc-
tive age who are below the age of 20 years.
limitations
The main strength of this set of proposed indicators is 
that they can be constructed from available secondary 
10 Benova L, et al. BMJ Glob Health 2018;3:e001059. doi:10.1136/bmjgh-2018-001059
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data. However, like indicators of adolescent and general 
fertility levels based on population-representative surveys, 
they have limitations. The first issue is the focus on live 
births—mainly based on data availability in LMICs—leads 
to the exclusion of pregnancies that resulted in miscar-
riage, induced abortion or stillbirth. This is a problem as 
adolescent women are at higher risk of negative perinatal 
outcomes, so a lower proportion of their pregnancies 
result in live births. Second, population-based surveys 
such as the DHS, only sample women aged 15–49 years 
old at time of the survey, therefore missing live births to 
girls who are younger than 15 years at the time of the 
survey. This would have likely resulted in a slight under-
estimation of the contribution of adolescent live births to 
all live births.
Third, we used the period 0–9 years before each survey 
for indicator estimation due to age-related biases in 
reporting live births, particularly among young adoles-
cents.25 However, this also means that the estimates 
cover a longer period (not providing the most up-to-date 
picture even when the most recent survey is used), and 
that these 10-year survey recall periods overlap in some 
countries included in this analysis. Last, we recognise that 
as the proposed indicators are affected by a number of 
demographic processes, it might be difficult to interpret 
trends over time. This relates particularly to the birth 
order disaggregated component indicators (indicators 
2 and 3), which are therefore probably best only used 
as cross-sectional indicators for most recent data avail-
able. We reiterate that these indicators are not suitable 
for tracking and monitoring adolescent fertility per se 
as they are influenced by complex population changes 
over time and are to be used in conjuction with other 
commonly used indicators of adolescent fertility.
Interpretation and case for including proposed indicators
Notwithstanding these limitations, an understanding 
of the proportion of all births that are to adolescents 
through the set of three indicators proposed in this 
paper is important for two main reasons. First, these 
proposed indicators provide valuable demographic infor-
mation. For example, when considered in conjunction 
with overall adolescent fertility, they give an indication 
of adolescent fertility in relation to fertility rates in older 
women. As we show, a number of countries within Latin 
America and parts of Asia have lowered overall fertility 
without making similar gains in adolescent fertility. Such 
enriched understanding of demographic processes 
should be used for planning sexual and reproductive 
healthcare provision, including contraception, safe abor-
tion care and maternal healthcare. In this regard, the 
proposed set of indicators can be used to calculate the 
total number of births expected in a given year, disaggre-
gated by age, parity and region.
Second, by providing a more health system perspec-
tive on adolescent reproduction than currently available 
indicators of fertility, these indicators can support the 
planning and delivery of appropriate and good quality 
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Table 6 
Patternof change over time (S1–S3 or T1–T3)
Countries Pattern Indicator 1 (all births) Indicator 2 (1st order) Indicator 3 (2nd+order)
1 Decrease Decrease Decrease Egypt, Jordan, Indonesia, Pakistan, 
Burkina Faso, Cameroon, Ghana, 
Kenya, Mozambique, Niger, Nigeria, 
Rwanda, Senegal, Tanzania, Uganda, 
Zambia, Zimbabwe, Finland
2 Decrease Decrease Increase Benin
3 Decrease Increase Decrease Chad
4 Increase Increase Increase Colombia, Philippines
5 Increase Decrease Increase Nepal, Guinea, Mali
6 Increase Increase Decrease Dominican Republic
7 Increase Decrease Decrease Namibia, Haiti, Peru, Bangladesh, 
Malawi
reproductive and maternal care to adolescents and their 
infants. For example, it can be impactful to note that 
three of every four first-order births in Bangladesh or 
Chad are to adolescents <20 years of age. Because the 
majority of adolescent births are first order, our second 
indicator may be seen as more important to policy and 
practice. However, second-order and higher-order 
births among adolescents should not be disregarded as 
these indicate, to a certain extent, a failure to prevent 
repeat pregnancies among this vulnerable population. 
Recent evidence also suggests that the increased risk of 
neonatal mortality for second-order and higher-order 
births is actually greater than for first-order births when 
compared with similar parities in women in their 20s.27 
In most of the countries, we included in our analysis, the 
contribution of adolescent (<20 years) second-order and 
higher-order births to all second-order and higher-order 
births is relatively small (<10%), but the use of this indi-
cator has highlighted several countries where more than 
1 in 10 second-order and higher-order births is to adoles-
cents (Bangladesh, Chad, Mali, Niger). This is not insig-
nificant from the point of view of providing pregnancy, 
intrapartum and postpartum care, and it gives valuable 
information to policy makers on the failure to prevent 
these pregnancies.
Health service provision to pregnant, delivering and 
postpartum adolescents can be improved by recog-
nising their biological and social needs and vulnerabil-
ities. While recent studies show that the increased risk 
of maternal mortality associated with adolescent moth-
erhood is not as large or as consistent across countries 
as previously thought, women aged 15–19 years still have 
higher MMRs than women in their 20s in most coun-
tries.14 Further evidence suggests that pregnant adoles-
cents are at greater risk of developing certain conditions 
such as pre-eclampsia or eclampsia and fistula resulting 
from obstructed labour compared with older women.36 37 
While adolescents are more likely to have malaria infec-
tion during pregnancy than older women,38 a study in 
Uganda found that pregnant adolescents are less able to 
recognise the risks posed by this condition.39
Adolescents also face specific barriers when seeking 
maternal healthcare, and it is particularly important for 
countries with a high proportion of adolescent pregnan-
cies to ensure that the services provided are adolescent 
friendly. In select countries, there is evidence that adoles-
cents make less use of antenatal care and skilled care at 
delivery.40–42 In addition, a study in West Africa found that 
adolescents were less likely to commence antenatal care 
within the first trimester, to attend four or more ante-
natal visits, and reported receiving fewer components of 
care.43 While in some cases, poorer access to appropriate 
levels of maternal healthcare may reflect socioeconomic 
factors, studies also suggest that many adolescents face 
considerable stigma from healthcare providers, which 
presents a barrier to seeking care.40 Postpartum contra-
ception and other effective interventions to reduce rapid 
repeat pregnancies (very common in adolescents) are 
also an important factor.44
ConClusIon
In conclusion, while an indicator of the percentage of 
all births occurring to adolescents has been defined and 
used previously,9 33 we suggest an expanded set of three 
indicators disaggregated by parity and with multiple 
age thresholds. We also identified multiple patterns 
through an interpretation of trends in these indicators 
over time. We conclude that these three indicators add 
considerably to our understanding of the scale of adoles-
cent childbearing in different countries, changes over 
time, and can be used alongside more traditional meas-
ures of adolescent fertility to quantify the contribution 
and extent of adolescent births, and first-order births 
in particular. Further, these indicators can be used in 
conjunction with population estimates to assess the abso-
lute need for age-appropriate and parity-appropriate 
reproductive (contraceptive, abortion, maternal and 
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neonatal healthcare services) and to monitor progress in 
improving young people’s health, and disaggregated by 
region to support local decision making.
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